
Example 1 

An evaporation sample, which is formed by pressure forming using powder of 
tin oxide added with 1% of antimony oxide, is put on a hearth of a magnetic deflection 
type sweep E gun where a cathode potential is -6[KV] and evaporated. A spiral RF 
coil of 150[ 0 ] and 8[Turn] is set on an evaporation source, and connected to an RF 
source of 13.56 [MHz] and 1 [KW] through a matching box. A substrate is made of a 
soda glass, and set 350[mm] above the evaporation source. A vacuum chamber is 
exhausted of air to 2 X 10" 5 [Torr], and then 99.99[%] of 0 2 gas is injected therein. The 
chamber is set to 5 X lO^tTorr] inside and a DC acceleration potential at the substrate is 
0[V]. In this state, 500[W] of RF power is applied, and high-density plasma is 
generated around the RF coil. Then, the evaporation material is evaporated by the E/B 
gun, the evaporated substance is excited enough on passing through the plasma, and 
reacted on oxygen to deposit a transparent film of tin oxide and antimony oxide. A 
deposition speed is controlled to 800[A/min]. An average transparency of visible light 
including a transparent substrate glass having a thickness 4000[A] is 90[%], and a 
wavelength of an infrared ray showing 1/2 of the average visible light transparency L 0 is 
1.4M. 

Under the same condition as above, an infrared ray protection film of which the 
average visible radiation transparency including the substrate glass is 75% and the 
wavelength showing 1/2 of the average transparency is 1.7[|i] can be formed at the 
increased deposition speed 2000 [A/min], and further an infrared ray protection film of 
which the average visible light transparency is 85% and the wavelength showing 1/2 of 
the average transparency is 1.5[>] can be formed at the deposition speed 1500 [A/min], 
the RF power 800[W], and the DC voltage 500[V]. 

Example 2 

Under the same condition as the example 1, when a transparent film of 
4500[A] is formed using an acrylic board as a substrate and at the RF power 300[W], an 
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oxygen injection amount in the system 7 X 10 [Torr], and the deposition speed 
500[A/min], a visible light transmitting film having ultraviolet and infrared ray 
protection characteristics of which the average visible light transparency is 90%, the 
wavelength showing 1/2 of the average transparency is 1.4|>], and the wavelength of an 
ultraviolet ray showing 1/2 of L 0 is 0.32 [ja] is formed. 

It is noted that various types of good visible light transmitting films having the 
ultraviolet and infrared ray protection characteristics can be formed by changing 
parameters without limited to the examples 1 and 2, for example, with using SnC>2 as the 
evaporation material and in the range of 0.5 to 10.0[%] in a Sb20 3 dose in the material, 
1 X lO" 4 to 8X 10' 3 [Torr] in the injection oxygen pressure, 100 to 1000[W] in the RF 
power, room temperature to 350°C in the substrate temperature, 0 to 500 [V] in the DC 
voltage, and 200 to 2000[A/min] in the deposition speed. 
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